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Abstract: Objective: To compare the consumption of selected healthy and unhealthy food groups among elderly Brazilians with 
daily living activity limitations relative to those with no limitations. Design: Cross-sectional analyses of a nationally representative 
survey. Setting: The Brazilian National Health Survey, conducted in 2013. Subjects: 11,177 Brazilians aged 60 and over. Results: The 
prevalence of daily living limitations was 29% (95% CI 27.6,30.5). The consumption of daily meat, beans on a regular basis, and 
recommended fruit and vegetables intake were 67.1% (95% CI 66.5,68.7), 71.3% (95% CI 69.9,72.8) and 37.3% (95% CI 35.6,39.9), 
respectively. Compared to those without functional limitation, the consumption of these three food groups was significantly lower 
among those older adults with functional limitation (Prevalence Ratio = 0.89, 95% CI 0.80,0.98; 0.90, 95% CI 0.82,0.99 and PR 0.86, 
95% CI, 0.76,0.96, respectively), independently of age, sex, marital status, living arrangements and education. Level of education 
showed a strong positive association with fruit and vegetable consumption, and a negative association with bean consumption, a 
staple diet in Brazil. Conclusions: Our findings highlight the need for public health policies to increase consumption healthy food 
consumption among those older adults with functional limitations, especially fruit and vegetable intake among those who have 
low education levels.
Key words: Older adults, nutrition, activity of daily living, disability, healthy ageing, national health survey, Brazil. 
Introduction 
Nutrition among older adults is a significant public 
health issue in middle income countries overwhelmed 
with the rapid demographic ageing (1-3). Furthermore, 
this scenario generates great concern among policy 
makers because of the burden of disability in old age. 
There is evidence that a diet rich in vegetables, fruit, 
fish, nuts and wine is associated with more disability 
free days, compared to a diet rich in fast food, fried 
foods, sweets and fizzy drinks (2). A healthy diet is 
also associated with better cognition and mental health 
(3). However, physical, mental and financial barriers 
experienced by people with disabilities may limit their 
access to a healthier diet (4). A recent study, based on a 
nationally representative sample of US adults, showed 
that people with disabilities are less likely to meet 
recommended levels of saturated fat, fiber, vitamins 
A and C, calcium and potassium intakes compared to 
those without disability (4). These findings highlight the 
need for further research to investigate the association 
between poorer diet and disability in different countries 
and cultures.
Brazil has the world’s fifth largest population and has 
experienced considerable economic growth over the last 
decades. As a rapidly ageing middle-income country, 
social policy development for the elderly is of paramount 
importance (5, 6). From a nutritional perspective, the 
prevalence of obesity among Brazilians has increased, 
while the prevalence of undernutrition has an impressive 
decline (6). Recently, the Ministry of Health developed a 
guideline to promote healthy diet, as part of the national 
strategy for the control of non-communicable diseases 
and associated risk factors (7). As part of the public 
national health system (in Portuguese, “Sistema Único 
de Saúde”), Brazil has a national policy for the elderly, 
which considers the importance of individual functional 
status (5).  No previous study has compared nutritional 
patterns between Brazilians with and without disabilities, 
an essential issue to guide health policies for the elderly.
In the present study, we used data from the most 
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recent Brazilian National Health Survey (8) to describe 
the dietary habits of older Brazilians, to compare the 
consumption of selected healthy and unhealthy food 
groups between those with and without functional 
limitations and, finally, to identify sociodemographic 
factors associated to a lower consumption of certain 
food groups among those individuals with functional 
limitations.
Methods
The Brazilian National Health Survey (PNS)
Data are derived from the National Health Survey 
(“Pesquisa Nacional de Saúde”) (8), a nationally 
representative household survey conducted by the 
Brazilian Institute of Geography and Statistics (IBGE) 
and Ministry of Health in 2013. The survey employs a 
complex sampling design. The primary sampling units 
are census tracts based on the 2010 census and randomly 
selected from the IBGE national master sampling plan. 
Within each census tract, households were randomly 
selected. Within selected households, a randomly selected 
respondent aged 18 or over was invited to take part in the 
study. The final sample size of persons aged 18 years and 
over was 62,986 (8). All survey participants aged 60 years 
and older were selected for this analysis. 
Functional limitation
Physical functioning limitation was defined as 
reporting having any difficulty in one or more of the 
following ten basic (ADL) and/or instrumental activities 
of daily living (IADL): dressing, walking across a 
room, bathing or showering, eating, getting in or out 
of bed, using the toilet, going outside the house using 
a transportation, managing medications, shopping and 
managing finances.
Dietary habits
Dietary pattern was assessed by daily or weekly 
frequency consumption of certain healthy and unhealthy 
food groups. The following groups, with definitions used, 
were: regular fish intake (in one or more days per week); 
regular intake of beans (five or more days per week); 
recommended fruit and vegetable intake (five or more 
daily portions, five or more days per week, including 
wholesome food, in salads or juices); red meat or chicken 
with visible fat (once or more times per week); full fat 
milk (any weekly frequency); regular consumption of 
sweets (five or more days a week); regular ingestion 
of fizzy drinks or artificial juices (five or more days a 
week) and high levels of salt (according respondent’s 
self-perception).In addition, the daily meat consumption 
(beef, pork and/or chicken) was measured since it is an 
important marker of protein intake in older adults (9).
Sociodemographic characteristics 
Sociodemographic characteristics include age group 
(60-64, 65-74, 75 and older), sex, marital status (married, 
divorced/single and widow), number of residents 
within the household (live alone, two, three or more) 
and educational attainment. Educational attainment was 
categorized into: less than four years of schooling, five to 
eight years of schooling, nine to eleven years of schooling, 
and 12 years or more.
Statistical analysis 
Descriptive analyses were based on prevalence 
and their respective 95% confidence intervals. In the 
unadjusted analyses, Pearson Chi Squared test was used 
to assess the significance of differences between the 
sociodemographic variables and the dietary patterns of 
older adults with and without functional limitations. 
Multivariate analyses, investigating the association 
between dietary patterns and functional limitations, 
were performed using prevalence ratios and their 95% 
confidence intervals through Poisson regression models 
(10). This was also the statistical approach used to 
examine the associations between sociodemographic 
characteristics and daily meat intake, recommended 
daily intake of fruit and vegetables and regular ingestion 
of beans of older adults with and without functional 
limitations. The estimated prevalence ratios from the 
Poisson regression models were adjusted simultaneously 
by age, sex, educational attainment, marital status and 
number of residents within the household. All analyses 
were performed using Stata version 13.0 and results 
incorporate appropriate procedures to control for weights 
and the complex PNS sample design (11).
Ethical approval 
The National Health Survey was approved by the 
National Commission of Ethics in Research on Human 
Beings (in Portuguese, “Comissão Nacional de Ética em 
Pesquisa”), of the Ministry of Health, (Process number 
328.159 of June 2013). All participants signed a consent 
form.
Results
The present analysis was based on 11,177 survey 
participants aged 60 years and over. 3,340 (29.0%; 95% 
CI: 27.6-30.5%) reported some functional limitation. 
Table 1 presents descriptive statistics for the sample. 
Overall, participants predominantly aged between 65 
and 74, were female, married, residents in households 
with 3 or more residents and had five to eight years of 
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schooling. The prevalence of women with functional 
limitation was significantly higher compared to those 
without functional limitations (62.4% versus 53.9%). 
Statistically significant differences (p<0.05) between those 
with functional limitation compared to those without 
were observed for oldest age (46.5% vs. 16.7%aged 75 
and older, respectively), widowed (39% vs 21.5%) and 
those with educational attainment less than four years of 
schooling (47.7% vs 25.7%).
The prevalence of selected food groups intake 
among study participants, and by functional limitation, 
is displayed in Table 2. Overall, higher prevalence 
rates were found for weekly consumption of full fat 
milk (73.8%), regular intake of beans (71.3%), daily 
consumption of meat (67.1%) and regular fish intake 
(58.4%). On the other hand, lower prevalence rates 
were observed for the recommended intake of fruit and 
vegetables (37.3%), weekly intake red meat or chicken 
with visible excess of fat (28.2%), regular sweets (17.2%), 
regular fizzy drinks/artificial juices (12.0%) and high 
salt intake (7.9%). Significant associations (p<0.05) 
with functional limitation were found with daily meat 
consumption (64.1 vs 68.4%, those with and without 
limitations, respectively), regular fish intake (53.3% and 
60.4%, respectively), recommended amount of fruit 
and vegetable intake (32.1% vs 39.4%, respectively) and 
excessive salt intake (6.3% vs 8.6%, respectively).
Table 3 presents results of multivariate Poisson 
regression models for each outcome. After adjusting for 
sociodemographic characteristics, the dietary patterns 
that remained significantly associated with functional 
limitation were: daily meat intake (PR = 0.89, 95% CI: 
0.80-0.98), recommended fruit and vegetables intake (PR 
= 0.86, 95% CI: 0.76-0.96) and regular bean consumption 
(PR = 0.90, 95% CI: 0.82-0.99).
Results from the multivariate analysis of the 
association of sociodemographic characteristics with 
selected dietary habits among those participants with 
and without functional limitation are shown in table 4. 
Generally, the association was similar in both functional 
groups, as follows: women had a positive association 
with the recommended fruit and vegetable intake and 
a negative association with regular bean consumption; 
the number of residents within the household (i.e. three 
or more) was positively associated with regular bean 
consumption; schooling level was positively correlated 
Table 1
Sociodemographic characteristics of the sample of older Brazilians, and by functional limitation status (The Brazilian 
National Health Survey, 2013)
Functional limitation1
Characteristics All % (95% CI) Yes% (95% CI) No% (95% CI) p* value
Age group (years)
   60-64 31.9 (30.3-33.5) 17.6 (15.5-19.9) 37.7 (35.8-39.7) < 0.001
   65-74 42.8 (41.2-44.4) 36.0 (33.3-38.7) 45.6 (43.7-47.5)
   75+ 25.3 (24.0-26.7) 46.4 (43.6-49.3) 16.7 (15.3-18.1)
Women 53.4 (24.8-58.0) 62.4 (59.5-65.2) 53.9 (51.9-56.0) < 0.001
Marital status
   Married 53.2 (51.6-54.9) 42.2 (39.2-45.2) 57.8 (55.8-59.7) < 0.001
   Divorced/single 20.1 (18.9-21.5) 18.8 (16.7-21.0) 20.7 (19.2-22.3)
   Widow 26.7 (25.3-28.0) 39.0 (36.2-41.9) 21.5 (20.0-23.1)
Number of household residents 
   1 15.3 (14.4-16.2) 16.7 (15.1-18.5) 14.7 (13.7-15.8) 0.107
   2 35.6 (34.1-37.2) 33.8 (31.1-36.5) 36.4 (34.5-38.3)
   3 or + 49.1 (47.3-50.8) 49.5 (46.5-52.5) 48.9 (46.8-50.9)
Educational attainment
   Less than four years 32.1 (30.5-33.7) 47.7 (44.7-50.7) 25.7 (24.0-27.5) < 0.001
   Five to eight years 45.6 (43.9-47.3) 42.7 (39.8-45.7) 46.7 (44.6-48.9)
   Nine to eleven years 12.2 (11.2-13.3) 6.8 (5.5-8.3) 14.4 (3.1-15.8)
   12 years or more 10.1 (8.9-11.6) 2.8 (2.3-3.5) 13.2 (11.4-15.1)
No. of interviews 11,177 3,340 7,837
1. At least one difficulty in the following ten activities: dressing, walking across a room, bathing or showering, eating, getting in or out of bed, using the toilet, handling 
transportation (driving or navigating public transit), managing medications, shopping and managing finances; %: (95% CI): weighted prevalence and 95% confidence 
interval; * To test differences between those with and without functional limitation (Pearson Chi-squared test) 
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with recommended vegetable intake, and negatively 
correlated with regular bens intake. Conjugal status 
showed no significant association with the consumption 
of all the above mentioned foods in any group. Oldest 
aged showed a negative association with regular bean 
intake among those with functioning limitations. 
Table 3
Multivariate analysis of dietary habits and functional 
limitation among older Brazilians (Brazilian National 
Health Survey, 2013)
Dietary habit Some limitation1vs. None
PR (95% CI)
Daily meat consumption 0.89 (0.80-0.98) *
Regular fish intake (one or more days a 
week) 
0.91 (0.83-1.00)
Regular beans consumption (5 or more 
days a week)
0.90 (0.82-0.99) *
Fruit and vegetables (≥ 5 portions a day, 5 
or more days a week)  
0.86 (0.76-0.96) *
Non-lean Red meat or chicken (at least 
once a week)
0.94 (0.84-1.06)
Full fat milk (any frequency) 0.97 (0.86-1.08)
Sweets (5 or more days a week) 0.95 (0.84-1.07)
Fizzy drinks or artificial juices (5 or more 
days a week)
0.98 (0.85-1.14)
High salt intake 0.86 (0.71-1.04)
1. At least one difficulty in the following ten activities: dressing, walking 
across a room, bathing or showering, eating, getting in or out of bed, using 
the toilet, handling transportation (driving or navigating public transit), 
managing medications, shopping and managing finances; PR (95% CI): weighted 
prevalence ratios and their 95% confidence intervals estimated by Poisson 
regression models and adjusted for age, sex, marital status, household number of 
residents and educational attainment; *p < 0.05  
Discussion 
The key findings from this study, based on a 
nationally representative sample of non-institutionalised 
older Brazilian adults, are: (1) those with functional 
limitations were less likely to a daily intake of meat, 
recommended intake of fruit and vegetables and regular 
ingestion of beans, independent of age, sex and other 
sociodemographic characteristics; (2) educational 
attainment was the strongest sociodemographic factor 
associated to recommended fruit and vegetables intake 
(higher intake among those with higher educational 
attainment). 
Our findings corroborated previous research based 
on data from the Brazilian National Household Survey 
(PNAD) conducted in 1998, 2003 and 2008 that showed 
higher prevalence of functional limitation among 
the oldest old, women and those with a low level of 
education (12, 13). Regarding dietary patterns, our study 
found similar results to earlier descriptive analyses from 
the Brazilian National Health Survey (2013), based on 
data from the population aged 18 and older, showing 
high consumption of healthy foods (such as beans and 
fish), in contrast with low consumption of fruit vegetables 
and high intake of food rich in saturated fat (non-lean red 
meat, chicken or full fat milk) (14, 15).
After adjusting for sociodemographic factors, the 
dietary patterns of older Brazilians with and without 
functional limitations were similar, regarding the regular 
consumption of fish, food rich in fat, fizzy drinks or 
artificial juices, sweets and salt. On the other hand, the 
daily meat intake (red meat, chicken and/or fish) was 
smaller among those with functional limitation. To note 
that low protein intake may lead to an increased risk to 
sarcopenia, frailty, falls and fractures resulting into an 
Table 2
Dietary habits of older Brazilians, and by functional limitation status  (The Brazilian National Health Survey, 2013
Dietary habit Functional limitation1
All % (95% CI) p value*
Yes No
Daily meat intake 67.1 (65.5-68.7) 64.1 (61.3-66.8) 68.4 (66.4-70.3) 0.010
Regular fish intake (one or more days a week) 58.4 (56.6-60.2) 53.3 (50.4-56.3) 60.4 (58.3-62.6) < 0.001
Regular beans consumption (5 or more days a week) 71.3 (69.9-72.8) 69.8 (67.2-72.3) 71.9 (70.1-73.7) 0.178
Fruit and vegetables (≥ 5 portions a day, 5 or more days a week)  37.3 (35.6-39.0) 32.1 (29.4-35.0) 39.4 (37.4-41.5) < 0.001
Non-lean Red meat or chicken (at least once a week) 28.2 (26.7-29.8) 27.3 (24.6-30.1) 28.6 (26.7-30.5) 0.464
Full fat milk (any frequency) 73.8 (72.1-75.4) 75.9 (73.2-78.4) 73.0 (70.8-75.0) 0.087
Sweets (5 or more days a week) 17.2 (16.0-18.5) 15.6 (13.6-18.0) 17.8 (16.4-19.4) 0.094
Fizzy drinks or artificial juices (5 or more days a week) 12.0 (11.0-13.1) 11.6 (9.8-13.7) 12.1 (10.9-13.5) 0.657
High salt intake 7.9 (7.0-9.0) 6.3 (4.9-8.1) 8.6 (7.5-9.8) 0.023
No. of interviews 11,177 3,340 7,837 -
1. At least one difficulty in the following ten activities: dressing, walking across a room, bathing or showering, eating, getting in or out of bed, using the toilet, handling 
transportation (driving or navigating public transit), managing medications, shopping and managing finances; %: (95% CI): weighted prevalence and 95% confidence 
interval; * To test differences between those with and without functional limitation (Pearson Chi-squared test) 
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even greater risk to develop functional limitations (9, 16). 
Brazilian guidelines (7) and others (17, 18) recommend 
a diet rich in fruit, vegetables and pulses, like beans, for 
its important preventive role against the development of 
non-communicable diseases (17, 18). The current analysis 
shows that older adults with functional limitations are 
10% and 14% less likely to eat regularly beans and the 
recommended intake of vegetables, respectively. 
It is worth mentioning that there are physical, mental 
and financial barriers which could prevent older adults 
with functional limitation to have a healthier diet 
(4). Unfortunately, data from national health surveys 
usually do not generate information that allows us to 
identify these barriers. Therefore, the present analysis 
was focused on sociodemographic factors associated to 
some healthy diet habits. Overall, the sociodemographic 
factors associated to daily intake of meat, recommended 
intake of fruit and vegetables and regular ingestion of 
beans were similar among those participants with and 
without functional limitations. Compared to men, women 
with and without functional limitation reported less 
meat and beans intake and higher fruit and vegetable 
consumption. Similar findings regarding women eating 
more fruit and vegetables were found in Canada (19) 
but not in South Africa and Iran (20, 21). Furthermore, 
a qualitative study showed that Canadian women were 
more aware of the benefits of such food group compared 
to men (22). Regular ingestion of beans also had a positive 
and independent association with household number of 
residents.             
As previously mentioned, educational attainment 
was the strongest sociodemographic factor associated to 
fruit and vegetable and intake among both those with 
and without functional limitation. The prevalence of 
recommended fruit and vegetable intake increased by 
each level of educational attainment in both functioning 
groups (with and without functional limitation), with 
those with 12 or more years of schooling having the 
highest intake levels. Older Brazilian adults with and 
without functional limitations with 12 or more years of 
schooling degree were 207% and 258% more likely to 
regularly eat fruits and vegetables compared to those 
with low educational attainment. The positive association 
between the recommended fruit and vegetables intake 
and education or income has also been observed in other 
countries (19, 21, 23). An interesting study conducted 
in Brazil using data from the Brazilian National Family 
Budget Survey showed that the total household 
expenditure on fruit and vegetables is inversely 
proportional to the price of such food and directly 
proportional to the household income (24). 
In contrast, regular consumption of beans, an 
important ingredient of the Brazilian staple diet, 
decreased gradually according to level education in 
both those with and without functional limitation. Older 
adults with and without functional limitation with 12 or 
more years of schooling were 17% and 29%, respectively, 
less likely to eat beans regularly than those with 
lower education level. A negative association between 
educational level and beans intake among adults residing 
in large cities in Brazil has been previously reported 
(25, 26). Beans are an important source of protein, fibre, 
Table 4
Multivariate analysis of sociodemographic factors, selected dietary habits and functional limitation among older 
Brazilians (Brazilian National Health Survey, 2013)
Characteristics Daily meat intake
PR (95% CI)
Functional limitation1







Yes No Yes No Yes No
Age group (vs 60-64)
  65-74 0.96 (0.84-1.09) 0.97 (0.92-1.03) 0.96 (0.75-1.22) 1.05 (0.94-1.17) 0.94 (0.87-1.02) 0.98 (0.93-1.03)
  75+ 1.01 (0.89-1.15) 0.92 (0.84-1.00) 0.95 (0.76-1.18) 1.09 (0.94-1.26) 0.86 (0.79-0.94)** 0.98 (0.92-1.05)
Women (vs men) 0.97 (0.88-1.06) 0.92 (0.87-0.97)* 1.25 (1.04-1.49)* 1.28 (1.16-1.41)** 0.91 (0.85-0.99)* 0.90 (0.87-0.95)**
Marital status (vs married)
  Divorced/single 1.03 (0.91-1.16) 1.00 (0.93-1.08) 0.81 (0.64-1.01) 0.91 (0.80-1.02) 0.93 (0.84-1.02) 1.04 (0.98-1.11)
  Widow 0.97 (0.87-1.08) 1.06 (0.98-1.14) 0.95 (0.78-1.17) 0.89 (0.78-1.01) 0.93 (0.84-1.02) 1.04  (0.98-1.11)
Number of household residents (vs live alone)
  2 1.01 (0.91-1.13) 1.06 (0.98-1.14) 1.25 (1.01-1.53)* 1.03 (0.91-1.17) 1.07 (0.97-1.19) 1.16 (1.08-1.24)**
  3+ 1.07 (0.96-1.19) 1.13 (1.05-1.22)** 1.22 (0.99-1.49) 0.97 (0.85-1.11) 1.12 (1.01-1.24)* 1.22 (1.15-1.30)**
Years of schooling (vs Less than four years)
  Five to eight years 0.96 (0.88-1.05) 0.96 (0.90-1.02) 1.50 (1.24-1.83)** 1.66 (1.42-1.94)** 0.90 (0.84-0.97)* 0.96 (0.91-1.01)
  Nine to eleven years 0.85 (0.70-1.03) 1.00 (0.93-1.09) 2.31 (1.83-2.92)** 1.99 (1.67-2.36)** 0.91 (0.80-1.04) 0.80 (0.73-0.86)**
  12 years or more 0.90 (0.75-1.09) 0.91(0.83-1.01) 2.07 (1.56-2.75)** 2.58 (2.16-3.06)** 0.83 (0.70-0.99)* 0.71 (0.64-0.79)**
1. At least one difficulty in the following ten activities: dressing, walking across a room, bathing or showering, eating, getting in or out of bed, using the toilet, handling 
transportation (driving or navigating public transit), managing medications, shopping and managing finances;  *p < 0.05; ** p <= 0.001; PR (95% CI): weighted 
prevalence ratios and their 95% confidence intervals estimated by Poisson regression models and adjusted for age, sex, marital status, household number of residents 
and educational attainment
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minerals, vitamins and flavonoids with potential benefits 
to health (27). This type of food has been considered 
by some authors as the “meat of the poor” due to its 
important nutritional value in low income countries (28) 
and perhaps it has been replaced by other types of food 
culturally considered “posh” by higher socioeconomic 
groups’ individuals.
This study has some strengths and limitations. The 
strength of the present study lies in its large nationally 
representative sample of older Brazilian with data on 
functional limitation and dietary habits. Therefore, 
to the best of our knowledge, this is the first study to 
compare dietary habits of older Brazilian with and 
without functional limitations. However, because the 
data are cross-sectional, we are unable to determine 
causal relationships and directionality of the observed 
associations. We are not able to establish if dietary habits 
were adopted before the development of functional 
limitation or vice-versa. In addition, the dietary habits 
module of the interview is rather concise and like any 
questionnaire on diet is prone to recall bias, leading 
to under or overestimation of amount of consumption 
(29).  However, it is unlikely that differential associations 
have affected those with and without functional 
limitations. Finally, in our analyses we could not 
establish an individual and/or household income 
which could directly affect the food choice purchase 
(24). This limitation was partially addressed by using 
data on educational attainment which is an important 
socioeconomic position indicator. 
In 2006, the Brazilian Ministry of Health implemented 
the National Health Policy for the Elderly raising 
the issue of how important it is to include functional 
limitation as one of its policies (5).  27 million Brazilian 
people are currently aged 60 and older (30). Taking 
into account the findings from the present study, 
about 5.4 million older adults in Brazil eat less than 
the recommended amount of fruit and vegetables as 
indicated by the WHO (31). In conclusion, our findings 
highlight the importance of assessing dietary habits when 
investigating functional limitation in older adults. Our 
findings also highlight the need for public health policies 
to increase consumption healthy food consumption 
among those older adults with functional limitations, 
especially fruit and vegetable intake among those who 
have low education levels.   
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